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Abstract

We have established a sensitive upper limit on
$4 resonance production by 350 GeV/c protons incident on a

beryliium target. The 90% confidence level upper limit

30

varies from 1.5 x 10~ cm2/nucleon at M¢° = 2.8 Gev/c2 to

32

6.0 x 10~ cmz/nucleon at M¢¢ = 3.4 GeV/cz. We observe

no evidence of the Mo



-{-

Since the discovery of the J/wl (Jpc =1 7), a great deal

has been learned about the spectroscopy ¢f charm-anticharm

quark pairs.z Oone of the puzzles in this study has been the

5,6 PC

appearance>’} ana disappearance =0""), the

1

of the nc {(J

pseudoscalar 1°S; state of the cc pair. Recently a possible

candidate was discovered at SPEA37 with a mass which is con-

8 This resonance has not

sistant with theorstical expectations.
yet been seen in hadronic interactions.
There have been several attempts to produce the N through

hadronic interactions-"g

Assuming that the J/¢ and M. are
produced via gluonslo, the Me hadronic production cross section
should be nuch larger than the J/¥. The problem is to find the

11 has sugqgested

appropriate decay mode to detect the n_. Lipkin
that the cross section times branching ratio for the J/¥ into
two leptons is approximately equal to the cross section times
branching ratic for n *9¢ and that the signal to background in
this mode should be very good. Following this suggestion we
have performed a search for the noé in the Proton Center Area
at Permilab, where we detect the ¢ via its K'K~ decay mode.

13

We used a total of 1.2 x 10 350 GeV protons incident upon

a beryllium target. The experimental appiratus was a double
arm spectrometer which‘had been used in a previous experimeﬁt}z
The séect:ometer wag modified for this experiment by removing
the Be absorber in the target box, adding additional scinti-
llation counters downstream of the air dipole magnet and adding

additional mirrors in the Cerenkov c¢ounter in one arm. In
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addition the Cerenkov counter gas in both arms was changed Erom

N, to CO,. A schematic of the spectrometer is shown 1in Fig. 1.

2
The air dipole magnets had a Py kick of 0.35 GeV,.

The acceptance of our apparatus for the ne was computed
assuming that the nc transverse momentumn, Pp+ distribution is

14,158

the same as the J/V. We also assume that the cross section

is flat in rapidity y, in the range of our acceptance,
-0.5 ¢y < +0.1. The ¢ decay to K'K~ is assumed to have sinze
distribution where B is the angle of one of the K's in the
helicity frame of the ¢. The acceptance for the n, as a function
of its mass is shown in Fig. 2. |

The Cerenkov counter in sach arm was used to discriminate
against ©* mesons. Since the Cerenkov threshold for wtin CD2
is 4.9 GeV, we placed a lower momentum cut of 5.5 GeV on the data.
Charged particles passing the momentum cut and producing no
photons in the Cerenkov counter were called X' mesons. Included
in this sample of K's were protons and antiprotons which we
could not reject.

The acceptance shown in Fig. 2 includes all efficiencies
for the experiment, In addition to the geometric efficiency,
it includes the square of the branching fraction
{$ - K+K‘/¢* all)2 = 0.24; four K survival efficiency, 0.23 to
0.34 aepending on ¢¢ mass; efficiency of Cerenkov momentuym cut,

0,70; track reconstruction efficiency, 0.85; and the live

time of 0.80.



In addition to the double arm ¢¢ data, we taok single arm
¢ calibration data prescaled by a factor of 2048. The mass
distribution of the single arm KTk pairs summed over both arms
is shown ;a Fig. 3a. The observed 3 MeV width is in agreement with
the computed resolution of our apparatus folded in with the
intrinsic width of the ¢. The transverse momentum, Pps
distribution of the single arm ?'s is shown in Fig. 3b, averaged
over both arms. Alsc shown is the data of Akerlof et. al.,13
which were taken with 400 GeV protons incident on beryllium.

The mass distribution for the double arm (K+K‘) (K+K-)
events is shown in Fig. 4a. If we place a mass cut in each arm
at the ¢ nass +10 MeV, we obtain the distribution shown in Fig. 4b.

From Fig. 4b we obtain upper limits to the branching ratio
times the cross section for then as a function of mass, as
is shown in Pig. 5. We have also inserted the results from
previous Brookhaveﬁ9 and Serpukhov3 experiments, after scaling
them to our kinematic and energy regions. The Brookhaven
upper limit (22.6 GeV v p + ¢¢n, exclusive) assumes that the
ng €ross section scales like the ¢15, and that the inclusive
cross section is equal to the exclusive cross section at
the energy of the Brookhaven experiment. The Serpukhov point
(40 GeV © p » Yrn, exclusive) assumes in addition that the
exclugive cross section scales as % between Brookhaven and
Serpukhov energies.

In conclusion we have searched for the n using its ¢¢
decay mode. We obtain a cross section time branching ratio

90% confidence level upper liamit of 330 nbarns at a mass of

2.98 Gev,
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rig. 2 Acceptance for ¢4 pairs. The second setup included

the #M counter shown in FPiqure 1.
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Pig. 3 a)k*K™ mass spectrum summed over both arms.
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Pig. 3 b) p, spectrum for 1010 < M b - < 1030 HeV/cz. The

experiment of Akerlof et al. used 400 GeV protons

on beryllium,
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Fig. 4 (x*x7) (k'X7) Mass spectra.

3) all events.

b) events for which 1010 < M tp < 1030 in each arm.
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Fig. S 9Q% confidence level limit for Ne production. The

BNL (Brookhaven) and Serpukhov points are explained

in the text.



